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Our objective was to determine the extent to which selection 
for RFI influences serum serpinA3 abundance for pigs fed 
traditional versus low energy, high fiber diets.  
Objective Statement 
Methods 
Results Introduction 
• Feed represents over 60% of cost inputs in pork 
production in the United States.  
• Residual feed intake (RFI) is a measure of feed efficiency 
representing the difference between observed  and 
expected feed intake based on average daily gain and 
backfat with low RFI pigs being more efficient. 
 
 
 
 
   
 
• Two lines of pigs demonstrating                                                                 
differences in RFI have been                                                                                         
generated by nine generations                                                                   
of selection.  
• In a previous experiment on                                                     
young pigs the serine proteinase                                                              
inhibitor A3 (serpinA3) was                                                                          
observed to be increased in the                                                                         
more efficient low RFI line,                                                                         
suggesting use as a potential                                                                     
biomarker for feed efficiency. 
• SerpinA3 has biological roles                                                             
including inflammation                                                    
response and immune function. 
 
• Pigs from the 9th generation of the Iowa State University 
RFI Project were used for this study. Pigs from each line 
and diet (n=7/diet/line, total n = 28) were selected from a 
larger set of animals to represent the most extreme RFI 
values for each diet. 
• Serum samples were collected from pigs between 35 and 
42 days of age.  
• During finishing, pigs were fed either a standard high 
energy corn-soybean diet or a low energy, high fiber diet. 
Individual feed intake data was collected to calculate RFI.  
• One dimensional western blot analysis was performed on 
SDS-PAGE gels to determine the relative abundance of 
serpinA3 in the individual samples. 
• 1:2,500 dilution primary serpinA3 
antibody(Abnova, catalog #H00000012-D01) 
• 1:20,000 dilution secondary goat-anti- rabbit 
antibody (Pierce, catalog #31460) 
• Data were analyzed using the mixed procedure                                                           
of SAS version 9.3, with gel included as a                                                 
random effect. 
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Figure 1. RFI value is 
calculated as the difference 
between expected and 
observed feed intake.   
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Low Energy/High Fiber Diet 
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Traditional/High Energy Diet 
• No statistical difference was seen in serpinA3 serum 
content between high and low residual feed intake lines 
for either diet treatment.  
• High fiber diet pigs showed a numerical tendency 
(P=0.11) for serpinA3 abundance to be increased in the 
low RFI line. 
• Similar results were seen in vitronectin, another potential 
serum biomarker, towards  being more robust in high 
fiber diet treatments 
P= 0.79 P= 0.11 
Figure 4. Mean serpinA3 serum abundance against a pooled 
reference of all samples for both diets  
Conclusions 
• SerpinA3 does not appear to be a viable biomarker when 
analyzed using one-dimensional western blot analysis, 
though it showed some promise in the high fiber diet. 
•  This inconsistency may be caused by the inability of 
western blot techniques to show post-translational. 
changes in protein that would be observed in 2D-DIGE.  
• Dietary factors may influence the viability of biomarkers 
for feed efficiency. 
Figure 3. Representative example                                                                                      
of serpinA3 western blot 
Figure 2. 2D-DIGE image from 
previous experiment. SerpinA3 
differences between high and 
low RFI lines are represented 
by points 312-339 and 406-448. 
